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Background: Few models have been developed to predict survival outcomes for lung adenocarcinoma 
(LUAD). In this study, we aimed to establish a nomogram for the prediction of cancer-specific survival (CSS) 
in LUAD patients which can be further developed as a convenient web-based calculator.
Methods: We performed a retrospective analysis of 50,007 LUAD patients selected from the Surveillance, 
Epidemiology, and End Result (SEER) 18 registry database. To enhance the reliability of the analysis, the 
patients’ data were further randomly divided into the training cohort (70%) and validation cohort (30%). 
The optimal age cut-off points were determined using X-tile software, and patients were divided into three 
age groups: 10–72, 73–79, and 80–99 years. We selected independent prognostic factors from 17 variables 
by Cox regression, and plotted a visual nomogram to predict the 1-, 3-, and 5-year CSS. The predictive 
performance of the nomogram was evaluated through the concordance index (C-index), calibration curve 
and receiver operating characteristic (ROC) curve. To facilitate CSS forecast, a web-based calculator has 
subsequently been developed.
Results: We selected sex, age, race, marital status, N stage, tumor size, surgery, radiotherapy, 
chemotherapy, and metastasis (bone, brain, liver, and lung) as independent prognostic factors. The C-index 
was 0.779 [95% confidence interval (CI): 0.775–0.783] in the training set prediction model, and 0.782 (95% 
CI: 0.778–0.786) in the validation set. ROC analysis showed that area under the curve (AUC) values were 
0.700, 0.733 and 0.669 for the 1-, 3- and 5-year CSS in the training set and 0.700, 0.744 and 0.669 in the 
validation set, respectively. In the nomogram calibration curve, there was strong correlation between the 
observed and predictive values. A web-based calculator can be accessed at: https://hjhlovelfb.shinyapps.io/
DynNomapp/.
Conclusions: This nomogram model has good predictive power and can help clinicians identify LUAD 
patients at high risk of cancer-related death. This nomogram is expected to be a precise and personalized 
tool for predicting the prognosis of patients with LUAD.

Keywords: Lung adenocarcinoma (LUAD); nomogram; cancer-specific survival (CSS); prognosis; web-based 

calculator

Submitted Jun 10, 2023. Accepted for publication Nov 08, 2023. Published online Dec 21, 2023.

doi: 10.21037/tcr-23-992

View this article at: https://dx.doi.org/10.21037/tcr-23-992

3359

 
^ ORCID: Jiahui He, 0000-0001-7045-7610; Qinyong Hu, 0000-0002-0764-3792.

https://hjhlovelfb.shinyapps.io/DynNomapp/
https://hjhlovelfb.shinyapps.io/DynNomapp/
https://crossmark.crossref.org/dialog/?doi=10.21037/tcr-23-992


Translational Cancer Research, Vol 12, No 12 December 2023 3347

© Translational Cancer Research. All rights reserved.   Transl Cancer Res 2023;12(12):3346-3359 | https://dx.doi.org/10.21037/tcr-23-992

Introduction

As one of the most frequently diagnosed malignancies, lung 
cancer is the main cause of cancer-related deaths worldwide, 
with as estimated 2 million new cases and 1.76 million deaths 
each year (1). Lung cancer is usually divided into small 
cell lung cancer (SCLC) and non-small cell lung cancer 
(NSCLC). NSCLC can be further classified as squamous 
cell carcinoma, lung adenocarcinoma (LUAD), and large cell 
lung cancer (2). NSCLC accounts for approximately 85% of 
lung cancer cases and the 5-year overall survival (OS) rate is 
approximately 15%, LUAD is the most common histological 
type, accounting for 40% of all lung cancer cases (3,4).

LUAD patients generally have no obvious symptoms in 
the early stage, and are prone to metastasis and invasion of 
blood vessels, nerves and lymphatics. Therefore, at the time 
of diagnosis, two-thirds of patients with LUAD already 
have advanced stage (IIIB/IV) disease, and the prognosis 
is poor, with an average 5-year survival rate <20% (5,6). 
Although therapies for specific tumor mutations, such 
as anaplastic lymphoma kinase inhibitors, angiogenesis 
inhibitors, and immunotherapy drugs, can be effective in 
patients with LUAD, their 5-year OS remains low (7). 
Therefore, accurate identification of independent factors 
affecting the prognosis of LUAD patients has important 
clinical significance for selecting individualized treatment.

The main risk factor for lung cancer is smoking, but 

among non-smokers, the incidence of lung cancer in women 
is increasing, especially in Asian (8). A study by Liu et al. 
found that lung cancer mortality rates declined in the United 
States from 1990 to 2017, whereas they increased in China, 
possibly due to different levels of smoking exposure in the 
U.S. and Chinese populations (9). China continues to face a 
high burden of lung cancer due to high smoking prevalence 
and a severely aging population, while the decline in the 
lung cancer disease burden in the United States has been 
attributed to the success of smoking cessation campaigns 
(9,10). Smoking cessation is effective in reducing lung 
cancer mortality, and public education should continue to 
be strengthened with a view to the prevention and early 
detection of lung cancer (9). The growing popularity of 
chest computed tomography (CT) screening for lung 
cancer will also affect lung cancer incidence and mortality 
in China and the United States (11). With this in mind, 
we used the Surveillance, Epidemiology, and End Results 
(SEER) database (http://seer.cancer.gov/) to do an analysis 
of independent risk factors for LUAD patients in the United 
States and constructed a nomogram prediction model.

The SEER database consists of 18 population-based 
cancer registries, including nearly 28% of the U.S. 
population (12). A nomogram is a statistical prediction model 
that provides a simple graphical representation for use in 
calculating the numerical probability of clinical events (13). 
Traditionally, lung cancer staging depends on the tumor, 
node, and metastasis (TNM) staging system (14). A predictive 
modeling multivariate nomograms has been developed for 
many types of cancer and shown be superior to the traditional 
TNM staging system (15,16). Nevertheless, few nomograms 
have been used to predict survival outcomes of LUAD.

In this study, we developed a nomogram model to predict 
cancer-specific survival (CSS) in patients with LUAD and 
validated the model using an internal validation cohort. The 
model demonstrated good performance to help clinicians 
identify individuals at higher risk of cancer-related death 
and to help personalize treatment program. We present 
this article in accordance with the TRIPOD reporting 
checklist (available at https://tcr.amegroups.com/article/
view/10.21037/tcr-23-992/rc). 

Methods

Patient selection, inclusion criteria and exclusion criteria

All research data were obtained through the SEER*Stat 
8.4.0 software. We extracted information from the SEER 
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database on patients diagnosed with lung carcinoma between 
2010 and 2015. We defined CSS as the primary endpoint 
of the study. The following inclusion criteria were applied: 
(I) patients were diagnosed from 2010 to 2015; (II) patients 
initially diagnosed with LUAD; (III) the histological type was 
LUAD (IDO-0-3 codes: 8140); (IV) information on CSS was 
available. The exclusion criteria were as follows: (I) patients 
were not initially diagnosed with LUAD; (II) survival data were 
incomplete; (III) information about the CSS was incomplete; 
(IV) patients whose detailed information was unknown or 
unspecified. Figure 1 shows the patient selection criteria and 
study flow chart. The study was conducted in accordance 
with the Declaration of Helsinki (as revised in 2013). No 
ethics committee approval was required.

Variables selection

In this study, 17 variables relating to the prognosis for 
each patient were selected. The demographic variables 
were gender, age, and ethnicity. The cancer characteristics 
were primary site, laterality, T and N stage, and treatment 

information (surgery, chemotherapy, and radiotherapy were 
included). Furthermore, marital status and information 
on other metastatic sites were extracted. TNM staging 
was based on the TNM Staging Guidelines (6th edition) 
published by the International Union for Cancer Control. 
CSS was defined as the time from medical diagnosis to 
cancer-related death.

Optimal age cut-off point

Since age was a continuous variable, we used X-tile software 
to layer the age of the patients to more clearly show the 
relationship between CSS and different ages (17). Kaplan-
Meier method was used for analysis, and the optimal cut-off 
points were 73 and 80 years. Finally, patients were divided 
into three age groups for data processing :10–72, 73–79, 
and 80–99 years (Figure 2).

Statistical analysis

Based on inclusion and exclusion criteria, we eventually 

Patients diagnosed with lung carcinoma in the 
SEER database from 2010 to 2015 (n=187,307)

Final patients were included (n=50,007)

• Baseline data analysis
• Univariate and multivariate Cox analysis

• Establishment and verification of nomogram
• Build a web-based network calculator

Validate

Validation cohort (n=15,000)Training cohort (n=35,007)

Exclusion:
• Patients were not initially diagnosed with LUAD (n=79,336);
• Patient for whom information on race, marital status, T stage, 

N stage, bone metastasis, brain  metastasis, liver metastasis, 
lung metastasis, primary site, laterality, tumor size, surgery and 
radiation is unknown (n=56,646);

• Information about the CSS is incomplete (n= 1,318);

Figure 1 Patient selection criteria and study flow chart. SEER, Surveillance, Epidemiology, and End Result; LUAD, lung adenocarcinoma; 
CSS, cancer-specific survival.
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included 50,007 patients with LUAD. To establish and 
validate the nomogram, eligible LUAD patients from the 
SEER database were divided randomly into the training 
cohort (70%, n=35,007) and validation cohort (30%, 
n=15,000) (Tables available at https://cdn.amegroups.cn/
static/public/TCR-23-992-1.xls, https://cdn.amegroups.
cn/static/public/TCR-23-992-2.xlsx). Univariate Cox 
regression analysis was used for initial screening of 
predictor variables. Multivariate Cox regression analysis 
was used to determine the independent risk factors 
affecting the prognosis of patients. Based on the results of 
multivariate analysis, R 4.2.0 (http://www.r-project.org) 
with “survival” and “rms” packages were used to construct 
the nomogram (17). The concordance index (C-index) and 
calibration curve were used to evaluate the performance 
and accuracy of the nomogram. The C-index ranged from 
0.50 to 1.00, with higher values reflecting the greater the 
reliability of the prediction performance of the model (13). 
In addition, a reduction of 45 degrees in the diagonal of the 
calibration curve indicates that this is a perfectly calibrated 
model. Moreover, area under the curve (AUC) was used 
to express the discrimination of the nomogram. Data were 
analyzed using R 4.2.0 software and Statistical Package for 
the Social Sciences (SPSS) 24.0 software. All confidence 
interval (CI) were expressed with 95% CI. P<0.05 was 
considered statistically significance.

Results

Demographic baseline characteristics

A total of 50,007 LUAD patients were randomly separated 
into the training cohort (n=35,007) and internal validation 
cohort (n=15,000). The nomogram was then established 
and validated. The demographic and clinicopathological 

characteristics of the two cohorts are shown in Table 1. 
There were no significant differences between the two 
cohorts in sex, with males and females accounting for 
48.27% and 51.73%, respectively. The majority of patients 
were white and were predominantly in the 10–72 years 
age group. There were no significant differences between 
the cohorts in marital status, with 54.77% married and 
45.23% unmarried. In terms of the tumor characteristics, 
the primary site was the upper lobes, the laterality was the 
unilateral, and the most common T and N stages were 
T1 (32.93%) and N0 (48.84%). Furthermore, patients 
with tumor size <3 cm accounted for 45.82%, and lymph 
node positive accounted for 51.16% of patients. Moreover, 
metastasis to other sites was not uncommon. There were 
9,132 cases (18.26%) of bone metastasis, 6,812 cases 
(13.62%) of brain metastasis, 3,485 cases (6.97%) of liver 
metastasis, and 6,143 cases (12.28%) of lung metastasis. In 
terms of treatment, 35.56% of the patients received surgery, 
42.48% received radiotherapy, and 45.76% received 
chemotherapy.

Analysis of independent prognostic factors in the training 
cohort

In the training cohort, univariate Cox analysis revealed 
gender, age, ethnicity, marital status, primary site, 
laterality, T stage, N stage, tumor size, lymph node, 
surgery, chemotherapy, radiotherapy, bone metastasis, 
brain metastasis, liver metastasis, and lung metastasis as 
independent prognostic factors for CSS (Table 2). In the 
multivariate Cox regression analysis, gender, ethnicity, age, 
marital status, N stage, tumor size, surgery, radiotherapy, 
chemotherapy, bone metastasis, brain metastasis, liver 
metastasis, and lung metastasis remained as independent 
prognostic factors for CSS (Table 2).
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Figure 2 The optimal cut-off points for patient age division.
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Table 1 Baseline characteristics of patients with lung adenocarcinoma

Variables Total cohort (n=50,007), n (%) Training cohort (n=35,007), n (%) Validation cohort (n=15,000), n (%) P value

Gender 0.446

Male 24,140 (48.27) 16,938 (48.38) 7,202 (48.01)

Female 25,867 (51.73) 18,069 (51.62) 7,798 (51.99)

Age (years) 0.183

10–72 31,913 (63.82) 22,357 (63.86) 9,556 (63.71)

73–79 10,344 (20.69) 7,287 (20.82) 3,057 (20.38)

80–99 7,750 (15.50) 5,363 (15.32) 2,387 (15.91)

Race 0.137

White 39,370 (78.73) 27,631 (78.93) 11,739 (78.26)

Black 6,598 (13.19) 4,600 (13.14) 1,998 (13.32)

Other 4,039 (8.08) 2,776 (7.93) 1,263 (8.42)

Marital status 0.786

Married 27,390 (54.77) 19,188 (54.81) 8,202 (54.68)

Unmarried 22,617 (45.23) 15,819 (45.19) 6,798 (45.32)

Primary site 0.541

Main bronchus 983 (1.97) 680 (1.94) 303 (2.02)

Upper lobe 31,421 (62.83) 21,939 (62.67) 9,482 (63.21)

Middle lobe 2,505 (5.01) 1,763 (5.04) 742 (4.95)

Lower lobe 14,692 (29.38) 10,349 (29.56) 4,343 (28.95)

Other 406 (0.81) 276 (0.79) 130 (0.87)

Laterality 0.794

Unilateral 49,960 (99.91) 34,968 (99.89) 14,992 (99.95)

Bilateral 47 (0.09) 39 (0.11) 8 (0.05)

T stage 0.726

T0 20 (0.04) 16 (0.05) 4 (0.03)

T1 16,467 (32.93) 11,486 (32.81) 4,981 (33.21)

T2 15,557 (31.11) 10,902 (31.14) 4,655 (31.03)

T3 9,086 (18.17) 6,393 (18.26) 2,693 (17.95)

T4 8,877 (17.75) 6,210 (17.74) 2,667 (17.78)

N stage 0.435

N0 24,425 (48.84) 17,033 (48.66) 7,392 (49.28)

N1 4,433 (8.86) 3,109 (8.88) 1,324 (8.83)

N2 15,161 (30.32) 10,687 (30.53) 4,474 (29.83)

N3 5,988 (11.97) 4,178 (11.93) 1,810 (12.07)

Table 1 (continued)
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Establishment of the nomogram

Finally, we established a nomogram for prediction of CSS in 
LUAD patients based on the significant independent factors 
identified in the multivariate Cox regression analysis (Figure 3). 
The nomogram showed that surgery and chemotherapy 
shared the largest contribution to prognosis, followed by age 

and liver metastasis. N stage and tumor size had a moderate 
impact on survival. Each factor among these variables was 
assigned a score on the point scale. After locating the total 
score on the total point scale, the estimated probability of 
survival at each score point was then estimated by drawing 
a straight line down to the probability scale. The C-indexes 
of the training cohort and validation cohort were 0.779 

Table 1 (continued)

Variables Total cohort (n=50,007), n (%) Training cohort (n=35,007), n (%) Validation cohort (n=15,000), n (%) P value

Tumor size (cm) 0.837

<3 22,911 (45.82) 16,021 (45.77) 6,890 (45.93)

3–5 14,543 (29.08) 10,158 (29.01) 4,385 (29.23)

6–10 11,234 (22.46) 7,901 (22.57) 3,333 (22.22)

>10 1,319 (2.64) 927 (2.65) 392 (2.61)

Lymph node 0.201

Negative 24,425 (48.84) 17,033 (48.66) 7,392 (49.28)

Positive 25,582 (51.16) 17,974 (51.34) 7,608 (50.72)

Surgery 0.771

No 32,227 (64.44) 22,546 (64.40) 9,681 (64.54)

Yes 17,780 (35.56) 12,461 (35.60) 5,319 (35.46)

Radiation 0.875

No 28,764 (57.52) 20,144 (57.54) 8,620 (57.47)

Yes 21,243 (42.48) 14,863 (42.46) 6,380 (42.53)

Chemotherapy 0.835

No 27,125 (54.24) 18,978 (54.21) 8,147 (54.31)

Yes 22,882 (45.76) 16,029 (45.79) 6,853 (45.69)

Bone metastasis 0.408

No 40,875 (81.74) 28,647 (81.83) 12,228 (81.52)

Yes 9,132 (18.26) 6,360 (18.17) 2,772 (18.48)

Brain metastasis 0.437

No 43,195 (86.38) 30,211 (86.30) 12,984 (86.56)

Yes 6,812 (13.62) 4,796 (13.70) 2,016 (13.44)

Liver metastasis 0.475

No 46,522 (93.03) 32,586 (93.08) 13,936 (92.91)

Yes 3,485 (6.97) 2,421 (6.92) 1,064 (7.09)

Lung metastasis 0.451

No 43,864 (87.72) 30,732 (87.79) 13,132 (87.55)

Yes 6,143 (12.28) 4,275 (12.21) 1,868 (12.45)
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Table 2 Univariate and multivariate Cox regression analysis of data from patients with lung adenocarcinoma

Variables
Univariate Cox analysis Multivariate Cox analysis

HR (95% CI) P value HR (95% CI) P value

Gender

Male Reference Reference 

Female 0.746 (0.726–0.767) <0.001 0.773 (0.752–0.795) <0.001

Age (year)

10–72 Reference Reference 

73–79 1.100 (1.063–1.063) <0.001 1.217 (1.175–1.260) <0.001

80–99 1.354 (1.304–1.405) <0.001 1.300 (1.249–1.353) <0.001

Race

White Reference Reference 

Black 1.075 (1.033–1.118) <0.001 0.956 (0.918–0.996) <0.05

Other 0.899 (0.855–0.947) <0.001 0.701 (0.666–0.738) <0.001

Marital status

Married Reference Reference 

Unmarried 1.108 (1.078–1.138) <0.001 1.112 (1.081–1.144) <0.001

Primary site

Main bronchus Reference – –

Upper lobe 0.434 (0.399–0.399) <0.001 – –

Middle lobe 0.425 (0.384–0.384) <0.001 – –

Lower lobe 0.445 (0.409–0.485) <0.001 – –

Other 0.530 (0.449–0.626) <0.001 – –

Laterality

Unilateral Reference – –

Bilateral 1.720 (1.187–2.491) <0.05 – –

T stage

T0 Reference 

T1 0.460 (0.248–0.856) <0.05 – –

T2 0.851 (0.458–1.582) 0.610 – –

T3 1.280 (0.688–2.381) 0.435 – –

T4 1.691 (0.909–3.145) 0.097 – –

N stage

N0 Reference Reference 

N1 1.953 (1.859–2.052) <0.001 1.752 (1.663–1.845) <0.001

N2 3.200 (3.099–3.304) <0.001 1.968 (1.895–2.044) <0.001

N3 3.879 (3.723–4.041) <0.001 1.954 (1.863–2.049) <0.001

Table 2 (continued)
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Table 2 (continued)

Variables
Univariate Cox analysis Multivariate Cox analysis

HR (95% CI) P value HR (95% CI) P value

Tumor size (cm)

<3 Reference Reference

3–5 3.526 (3.274–3.799) <0.001 1.114 (1.069–1.162) <0.001

6–10 1.888 (1.827–1.952) <0.001 1.322 (1.266–1.381) <0.001

>10 2.831 (2.736–2.929) <0.001 1.590 (1.467–1.722) <0.001

Lymph node

Negative Reference – –

Positive 0.339 (0.320–0.339) <0.001 – –

Surgery

No Reference Reference

Yes 0.192 (0.186–0.199) <0.001 0.273 (0.262–0.286) <0.001

Radiation

No Reference Reference

Yes 1.682 (1.636–1.728) <0.001 0.769 (0.746–0.794) <0.001

Chemotherapy

No Reference Reference

Yes 1.590 (1.547–1.634) <0.001 0.589 (0.570–0.609) <0.001

Bone metastasis

No Reference Reference

Yes 3.479 (3.371–3.590) <0.001 1.714 (1.650–1.781) <0.001

Brain metastasis 

No Reference Reference

Yes 2.929 (2.830–3.031) <0.001 1.669 (1.612–1.729) <0.001

Liver metastasis 

No Reference Reference

Yes 3.680 (3.518–3.849) <0.001 1.530 (1.459–1.605) <0.001

Lung metastasis

No Reference Reference

Yes 2.577 (2.485–2.671) <0.001 1.081 (1.038–1.125) <0.001

CI, confidence interval.
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(95% CI: 0.775–0.783) and 0.782 (95% CI: 0.778–0.786), 
respectively.

Validation and calibration of the nomogram

The receiver operating characteristic (ROC) curve was 
constructed to evaluate the discrimination ability of the 
prediction model. The AUC values of the 1-, 3-, and 5-year 
CSS were 0.700, 0.733, and 0.669 in the training cohort 
(Figure 4A-4C) and 0.700, 0.744, and 0.669 in the validation 
cohort (Figure 4D-4F). According to the calibration curve, 
the observed values of the nomogram showed a strong 
correlation with the predicted values (Figure 5).

Web-based calculator

Based on the nomogram, we constructed a web-based 
calculator (https://hjhlovelfb.shinyapps.io/DynNomapp/) 
to predict CSS rates for each patient by inputting the scores 
for each of the thirteen variables. The application then 

provides a survival plot, predicted survival, and numerical 
summary of the patient by ticking the “Predicted survival at 
this Follow Up”, “Survival months”, and “Alpha blending 
(transparency)” options, respectively (Figure 6).

Discussion

Lung cancer is the leading cause of cancer-related mortality (18). 
LUAD has become the most prevalent lung cancer sub-
type, accounting for 50% of all lung cancer diagnoses 
and its frequency is increasing (19). Patients with LUAD 
generally have no obvious symptoms in the early stage, and 
are prone to metastasis and invasion of nerves, lymphatics 
and blood vessels (20). Patients with LUAD have a poor 
prognosis, with an average 5-year survival rate of less 
than 20% (21). Therefore, accurate identification of the 
independent factors affecting the prognosis of LUAD has 
important clinical significance for guiding the selection of 
individualized treatment to improve of efficacy and quality 
of life of patients.
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Figure 3 Cancer-specific survival nomogram for lung adenocarcinoma.
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Figure 4 ROC curves for CSS in training cohort (A-C) and validation cohort (D-F). AUC, area under curve; ROC, receiver operating 
characteristic; CSS, cancer-specific survival; TP, true positive; FP, false positive.

Figure 5 Calibration curves for prediction of 1-, 3-, and 5-year CSS in the training cohort (A-C) and the validation cohort (D-F). CSS, 
cancer-specific survival.
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A study by Woolston et al. demonstrated significant 
gender and racial differences in the prevalence trends 
of lung cancer patients (22). Epidermal growth factor 
receptor (EGFR), which is a transmembrane protein, is 
one of the most common driver mutations in LUAD (23). 
In lung cancer, EGFR mutation rates are higher in Asian 
populations than in Western populations, higher in non-
smokers than in smokers, and higher in females than in 
males (24). A study by Xie et al. based on the SEER database 
showed that gender was an independent prognostic factor 
for patients with LUAD, with survival rates being higher in 

female patients than in males (25). In China, the incidence 
of LUAD is increasing, and it is common among non-
smokers and females.

Campos-Balea et al. (26) identified age, sex, ethnicity and 
marital status as powerful prognostic variable in patients 
with LUAD. Multivariate Cox regression analysis confirmed 
that female sex, age under 65 years and living with others 
were prognostic factors for OS. TNM stage has also been 
reported to be a powerful prognostic variable and patients 
with liver metastasis usually have a high disease burden (27). 
The most frequent metastatic sites in NSCLC are brain, 

Figure 6 Web-based calculator web page.
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bone, liver, the respiratory system, and adrenal glands. 
Furthermore, organ metastases are common indicators of 
strong tumor invasion, late TNM stage and poor patient 
prognosis (28,29). Sun et al. (30) reported a negative 
correlation between tumor diameter and survival time in 
LUAD patients. Surgical resection is the primary treatment 
strategy for patients with NSCLC and is often considered 
the best treatment for lung cancer. Surgical treatment 
has been identified as an independent factor affecting the 
prognosis of LUAD patients, presenting a higher survival 
rate compared with that of non-surgical patients (31). 
Furthermore, Shi et al. (32) found that chemotherapy 
significantly prolonged the survival of patients with LUAD.

Won et al. (33) established a nomogram to predict brain 
metastasis in NSCLC patients based on factors including 
histological type, N stage, T stage and smoking status. 
Another nomogram for predicting brain metastasis in 
NSCLC patients based on factors such as histological 
type, tumor size, and number of metastatic lymph nodes 
has also been reported (34). In addition, nomograms 
have been used to predict the survival of some special 
types of NSCLC, such as pulmonary invasive mucinous 
adenocarcinoma. A new nomogram has been established 
to predict the prognosis of pulmonary invasive mucinous 
adenocarcinoma based on age, differentiation, TNM stage 
and treatment (35). Nevertheless, prognostic nomograms 
for LUAD have not yet been reported.

In this study, we established and validated a nomogram for 
predicting the CSS rate of LUAD using a large population 
of patients from the SEER database, and showed that the 
predictions based on the calibration curves correlated well with 
the actual observations. In addition, the model includes only 
important clinically available variables and is less expensive 
than molecular assays, thus providing economic and practical 
advantages. Using a variety of statistical methods, we validated 
the accuracy of the model for predicting the 1-, 3-, and 
5-year CSS rates of patients with LUAD using data from the 
SEER database. Due to the practical limitations associated 
with the use of paper-based nomograms for predicting CSS 
rates, web-based calculator has been established to improve 
the practicability, approachability, and functionality of the 
prediction model (36,37).

In recent years, with the popularization of low-dose 
computed tomography (LDCT) in lung cancer screening, 
the detection rate of pulmonary nodules with subsolid 
nodules (SSNs) has increased significantly, and it has 
become an important indicator for lung cancer screening 
(38,39). The Fleischner Society guidelines recommend an 

extended period of time before initial follow-up for sub-
solid nodules, extending the total length of follow-up to  
5 years (40). Computed tomography (CT) scan results and 
nodule size are important for the treatment and prognosis 
of early-stage LUAD (41). The development of LUAD 
risk prediction models not only helps to identify at-risk 
populations, but also maximizes the impact of LDCT (42). 
Since the SEER database still lacks data on nodule size and 
type, the results of this study were mainly used to predict 
the prognosis of relatively advanced LUAD.

This study has some limitations. First, this study is 
a retrospective study. Only patients with complete data 
were included in this study, with inevitable deviations in 
availability. Second, specific information about systematic 
treatment, especially details such as the specific types of 
surgery, dose of radiotherapy and selection of chemotherapy 
drugs, was not available. Third, the prediction model was 
not validated with external queues, only with internal 
queues. Fourth, since the data in this study were from the 
SEER database, the predictive model we constructed may 
not be generalized to Chinese patients. However, in the 
current study, we established a nomogram for the prediction 
of the prognosis of patients with LUAD based on relevant 
factors identified by rigorous statistical analysis of a large 
sample of data. Lastly, as a web-based application, the use 
of the calculator may be restricted during periods of heavy 
internet traffic, but this should only be a rare case.

Conclusions

In summary, in this study we developed a predictive model 
and a web-based calculator to predict individual survival 
outcomes in LUAD patients effectively and accurately. 
This model is of great clinical significance for stratifying 
patients for treatment and promoting the advancement of 
individualized therapy through the quantitative analysis of 
survival predictors. Furthermore, this study provides ideas 
for developing similar clinical prediction models that are 
not limited to the field of cancer.
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